Background/Purpose: Functional constipation with associated fecal incontinence responds poorly to medical management once megarectum has developed. The authors describe resecting the dilated rectum and inserting a cecostomy button for antegrade enemas in this difficult condition.
C
HRONIC CHILDHOOD CONSTIPATION is a debilitating disease that is best managed by using a multidisciplinary approach. Primary care of these patients usually is managed by pediatricians and pediatric gastroenterologists and typically consists of diet modification, cathartic agents, enemas, biofeedback training, and psychotherapy. However, as many as 40% to 50% of such patients fail to respond to medical treatment, and surgical intervention has played an increasing role over the past decade in the management of functional constipation. 1, 2 In the past, pediatric surgeons were primarily limited to the treatment of the complications associated with constipation and the correction of congenital anorectal anomalies. Recently, this limited role has expanded, and earlier surgical intervention including transanal rectal biopsy, posterior internal sphincter myomectomy, and establishing access for antegrade enemas is undertaken for both evaluation and treatment of unremitting, chronic constipation. [3] [4] [5] [6] Intractable constipation and fecal incontinence also complicates postsurgical correction of anorectal malformations and may be caused by segmental dilation of the sigmoid colon or rectum. Many investigators have thus described curative resection of the megasigmoid or the atonic baggy rectum with good long-term results. 7, 8 Based on separate reports using segmental resection and antegrade enemas, we treated 4 children who had chronic, functional fecal retention and associated megarectum by combining these 2 methods. This report describes our technique and the results of resection of the dilated rectum and insertion of a cecostomy button for antegrade enemas. agement after not responding to medical treatment. Despite prolonged treatment with diet modification, laxatives, stool softeners, and enemas, these patients suffered from repeated episodes of massive fecal impaction requiring multiple admissions for manual disimpaction. Magnetic resonance imaging (MRI) studies showed a normal lumbosacral cord, a normal number of sacral vertebrae, and central placement of the rectum in the levator sling in each child. All patients also had open rectal biopsy results showing normal ganglion cells present in the distal rectum. However, barium enema results showed a dilated megarectum (Fig 1) in all 4 patients. In addition, anorectal manometry was consistent with functional fecal retention, including impaired rectal sensation to balloon distention (threshold volumes were Ͼ120 mL, normal, 15 mL) and a depressed but present anorectal inhibitory reflex.
Encouraged by reports that showed successful outcomes after segmental resection of dilated, atonic colon in patients with anorectal anomalies, and separate reports of antegrade enemas, we elected to perform resection of the megarectum and place a cecostomy button in these patients. 4, 5, 7, 8 Before operation, each patient underwent extensive preoperative bowel preparation including manual fecal disimpaction, gastrointestinal lavage with polyethylene glycol solution (GoLYTELY; Braintree Labs, Braintree, MA), and Fleet enemas. Preoperative systemic antibiotics also were administered.
In all patients, the rectum was extremely dilated, and the bowel wall consisted of very hypertrophied muscularis propria. To minimize the risk of damage to the pelvic nerves, the dissection of the rectum was maintained along its hypertrophied wall and carried down to approximately 5 cm above the anal verge. The dilated rectum was then resected, and a 1-layer, hand-sewn anastamosis was performed between the nondilated sigmoid colon and the remaining rectal stump.
The cecum was mobilized and, after appendectomy, a Bard Gastrostomy button (CR Bard, Inc, Covington, GA) was inserted through the stump and secured with 2 concentric pursestring sutures. The button then was brought through the abdominal wall via a separate stab incision, and the cecum circumferentially anchored at this site.
Postoperatively, feedings were withheld for 3 to 4 days; systemic antibiotics were continued for 72 hours. The cecostomy buttons gravity drained for the first 3 days and then clamped until postoperative day 14 when antegrade irrigations were started. Irrigation was performed daily with polyethylene glycol solution and volumes adjusted on an individual basis.
RESULTS
Constipation and incontinence resolved within 6 months in all patients. Furthermore, all children remained continent without the aid of laxatives, suppositories, or bulk-forming agents. At a mean follow-up of 37 months (15 to 60 months), there were no postoperative episodes of fecal impaction, and the only complication was 1 episode of antibiotic-associated diarrhea. Daily antegrade irrigations were administered through the cecostomy button and were accepted enthusiastically by both the patients and their parents. In 3 patients, the number of irrigations was decreased gradually and eventually discontinued. Their cecostomy buttons were removed subsequently at 1-year postplacement, and all 3 children have continued to maintain regular bowel habits. The fourth patient never required antegrade irrigations and also has had her cecostomy button removed at 1 year.
Three patients underwent repeat anorectal manometry, and all 3 patients showed normal rectal sensory threshold volumes and anorectal inhibitory reflexes. Barium studies also were obtained in 3 patients without evidence of recurrent rectal dilation (Fig 2) .
DISCUSSION
Chronic, unremitting constipation and fecal soiling is a challenging problem to everyone involved in taking care of these children, ranging from family members to physicians. The conservative management of this debilitating condition includes initial clean out of the colon followed by long-term bowel regimens that often include the use of frequent rectal enemas. Katz et al 9 reported that strict adherence of such long-term regimens led to a good or excellent result in 66% of patients with functional constipation. Despite such success, rectal enemas are frequently abandoned because of the difficulty and psychologically traumatic nature associated with implementing such procedures as the child grows older and begins to actively protest or resist. Older children, especially teenagers, find rectal enema administration to be tedious and inconvenient and would rather accept the consequences of being constipated and incontinent. 10 Thus, the actual number of patients treated successfully with medical therapy actually may be much less than that reported in the literature. Taking this into consideration, alternative approaches have been developed in the treatment of refractory constipation to achieve improved patient compliance. Antegrade enemas for fecal incontinence was first introduced by Malone in 1990. 11,12 This concept dates back to 1968 when Muir 13 first described the use of antegrade colonic washouts through cecostomy tubes as part of ontable colonic preparation before large bowel surgery. Since Malone's initial report of antegrade enemas by way of an appendicocecostomy conduit, multiple operative revisions have been described. 5, 10 Despite these modifications, the basic goal of antegrade enemas has remained the same and is similar to that of rectal enemas, which is to achieve total colonic evacuation and controlled continence.
In a specific subset of patients, however, chronic fecal retention and encopresis may persist even when initial colonic emptying and strict medical management is achieved. Often, these patients will have a massively dilated rectum that lacks sufficient sensory stimulus to initiate an anorectal reflex except at supranormal (and occasionally extraordinary) balloon volumes. Furthermore, the massively dilated rectum may show decreased propulsive function, thereby impeding evacuation. These 2 findings are associated commonly with each other, and the end result is a functional obstruction manifested by fecal retention, impaction, and soiling that is unresponsive to medical management. 7 In such cases, isolated reports of segmental resection of the dilated segment of bowel has led to successful relief of symptoms. 7, 8 The association between poor bowel motility and extremely dilated segments of rectum after imperforate anus repair has been described previously. 7, 14 At birth, the wall of the dilated rectum in patients with preexisting anorectal malformations is thin walled and contains a normal (or smaller than normal) number and size of muscle cells. 15 If this ectatic rectum is not resected at the time of reconstruction, it can result in a functional obstruction and pseudoincontinence. Secondary smooth muscle cell hypertrophy and hyperplasia then develop as a result of this distal obstruction. 15 Thus, in patients with primary rectal ectasia, abnormal motility precedes severe constipation, impaction, and incontinence, which then lead to further dilation of the rectum.
Unlike the patients with primary rectal ectasia, patients with idiopathic megarectum (as described by this report) had normal initial bowel function with no underlying anatomic or neuromuscular disorder. After years of continued fecal retention, for whatever reason (rectal fissures, rectal trauma, behavioral disorders), megarectum developed which then led to impaired motility and further worsening constipation, fecal impaction, and encopresis. Initial anorectal manometry in all patients was abnormal, showing markedly increased sensory threshold volumes and diminished but present anorectal inhibitory reflex. Once the megarectum was resected, however, repeat anorectal manometry was performed in 3 patients, of which all were completely normal. Furthermore, constipation and incontinence resolved in all patients even after discontinuing the antegrade enemas. Barium enemas also showed no recurrence of the megarectum and correlated with normal bowel habits. Thus, it appears that in patients with idiopathic megarectum, impaired motility is a result of chronic retention and overstretching of the bowel, whereas the opposite is true in patients with primary rectal ectasia. Despite the cause, however, resection of the abnormally dilated rectum leads to improved or normal bowel function.
Cecostomy buttons were removed in all 4 patients 1 year after the initial procedure, and normal bowel habits continued. These findings question whether cecostomy buttons were needed in the first place. We initially elected to insert cecostomy buttons based on our positive experience using such devices in patients with bowel dysmotility syndromes and those with constipation and incontinence after surgically corrected anorectal malformations. Furthermore, the underlying pathoetiology resulting in fecal retention in patients with functional constipation is unknown and, quite possibly, varied. Therefore, we were expecting such children to have more difficulty in maintaining normal habits even after resec- tion of the megarectum and thus require antegrade enemas to relieve occasional bouts of constipation or fecal soiling. In short, our initial presumption was that use of the cecostomy button with antegrade enemas would be the primary, long-term management strategy in these patients, and the role of megarectum resection was to hasten the achievement of an effective cathartic regimen. The rapid reduction in the need for cathartic agents after megarectum resection suggests that the principal determinant for ongoing fecal retention in this patient population is the megarectum itself.
Currently, we still favor insertion of cecostomy tubes because they offer many advantages and minimal morbidity. Unlike access using an appendicocecostomy, cecostomy tubes are temporary and may be removed easily without requiring another operation. Using daily antegrade colonic enemas routinely achieves complete colonic evacuation, thus, psychologically preparing these children to have normal bowel habits. Given the few number of patients and limited follow-up in this preliminary experience, we are not yet ready to assume that megarectum resection alone is a predictable solution in all such children. Therefore, having a cecostomy tube in place safeguards against recurrent constipation and soiling after segmental resection.
This method of treatment is directed at a specific subset of patients. These patients must have no underlying organic disorder, have failed long-term medical management, and have evidence of megarectum on contrast enema. Once the diagnosis of megarectum is made, operative intervention should not be delayed because conservative management not only fails but also may have significant psychological and physical morbidity. Gattuso et al 16 reported internal and external anal sphincter disruption in greater than 60% of patients undergoing manual disimpaction. Unlike treatment for constipation in adults, resection should be limited only to the grossly dilated segment of bowel to prevent fecal incontinence. 17 Furthermore, as shown by the results of this report and those by Cheu and Grossfeld, 7 preserving a rectal pouch as advocated by Peña and Behery 8 is not necessary to prevent incontinence. Although not substantiated, we feel that leaving a poorly functioning pouch may predispose these patients to future recurrence of constipation and incontinence.
We recognize that the majority of patients with chronic functional constipation can be treated successfully with conservative management. However, surgical management may be required to treat refractory constipation and incontinence, especially when associated with megarectum. In this situation, we feel that proctectomy and button cecostomy for antegrade enemas is a safe and technically feasible treatment option. There were no associated intraoperative complications or deaths, and there was only one minor postoperative complication (Clostridium difficile colitis). Further follow-up is required to ensure that all patients remain continent and with normal bowel habits without the aid of medication.
